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'J -7 - a» p> M Ifti Z> it&® t K7-fx;f > ^ j§3RJ£ ^Wt^Ct^- tSFfS £ 1" & 

*r«* fit* 0 u -7 - ^ <b & & stmmmtf 4 wr^if m 0 

[»*3M3] ^rft^^^^'j-^-^Tis-i^ (1) T^$tL4«i*)3iL 
1 tm<r>m% m a 

-t8&: ( 1 ) 

R 1 

Si-R 3 — (1) 

R 2 

1 - 3 (XDWmmZmLXi) i/diiJIi^f LTi iv^ 

«*-C$>0, R 3 (i, -C = C-, < h & 1 ocD-C^C-t^L^SJfc 
^^LTk i^-CH 2 -, < <h & 1 o(0-c = C-<!:31^L7t:^i§:2 

-3 Offli^^U & i^T^^r < & 1 o<7)- C = C - t M 

^-C = C-tiIISL^^m2 - 3 0<9gJ«£WLT& i^7^ + -l/>I 
, 4?fc< fc & 1 o<7)-C = C-<!:3I^L^^:«2 - 3 0 <7)fimX£* LT & J: 

[IS*^4] tt*^3ffi«<7) (A) (B) 
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us*® 7] w*sk 2, 3 zfzteew^tifrizumn&mmfrbte 

-XyfU- MZ^Ln/3JiilTOiy^lx- h £^ri-& c t *m$ct -f&J- v f 

[ 9 ] 7 iea<7) J- y f > ^ X h -y - £ J: ^ 8 I 

[fjf^S 1 0 ] ijf^Jg 7 Ififc-x- y fx b y «t tfft^iStt 8 <D^~ 

o 

im-fcm 1 1 ] m^m i % e« j- y f * h y / * - & «t ra^seis 8 ^ ^ - 
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[3§H^ffiNffl&t&9!] 

[0001] 

^Mii, ^2»flctmo«ijst3j3tt4 s i 02, y k--7°s i o 2 , wtt • m 

1SOG (Spin-on glass) *t*h Low-kM^ tfrh &£Jf fSJIfriflgi 
<7) K7 ^fiyf >^DI^, S i N, S iC, SiCNfc 'J T -Jjg<7) K 9 4 

[0 0 0 2] 

[f«<7)^f] 

K5>fi-yf ») JralSftT^&o S i 02. 7 7|K-7°S i 

0 2 , ti-liSOG (Sp i n-o n glass) IHIiHtfKlt 

&siN (a^y^M) , sic (iHt^stii) , siawkitmitn mm) % z& 

J^±^it5<. J£¥35*$ftTv>&FSG* 0SG, 9 XLow-k& fc*OlB:SS m® M& 

«$*ITV>& 0 Lfc^oT, iW4 ^oSiN,SiCN£*:fiSiC&^ 
tLtv^S i 0 2 , 7 7|K-7 8 S i 0 2 > tt-ilSOG (S p i n-o n 
glass) W£h Low-k^^^O«^^MtC*ti-^>l^v^ y^->^ii^Jt4- 

[0 0 0 3] 
[#ft» 1 ] 
iff 12 0 0 2- 7 6 1 15 
[0 0 0 4] 

[#&0WS?&LJ:9 ii-^fiS] 
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t&m 2 0 0 2 - 3 5 4 5 1 2 ^- v : 4/ 

S i 02> • SOG (Spin — on glass) Low-kRfc f 

[0 0 0 5] 

[Ml Sr Mfc-t h tz tb<D^m 

* ft^ft «t o 4* * jh £ k 9 <f y > 7 a '7s z m v » x v > tjnx-r h m izz<d 

*Pl«F^lniX5^Kofl|JS t £ & 13, E«ftSnX^O^»«^«rig:«$^ 

4 - 1 a*-c § * o 

[0 0 0 6] 

KIT©*' 'J*;v^y7>^flf^.C^ ^-e § Z> o 

4ftcc:o^r«^>f*#';-7-t LT(i, TSE-ft^: (1) ti^ti-Si^SL 
»jS#t£=S:^-t-5*^#: (J^T [M&fc (1) J <hv^) , Lv^ c 
(1) 
[0 0 0 7] 
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[it 2] 

R 1 

Si-R 3 — ( 1) 

R 2 

«K R3{±, -C = C-, 4?fc< & loo-CsC-titftL^fllBI 
MWLTU^-CH 2 -, t i> 1 oco-C = C-<hiS^L7t:j^mm2 

-3 0WffS^tLtiJ:v^7;uJrl/>I, < £ & 1 oo-C = C-<hjl 

(D-C = C- t^Lfz)kmtk2 - 3 OOlftl^WLti J:v>T;u*-W^ 
, ^<H1 ow-C = C-tillSL/:^tt2-3 0 <7>e&3k£*r LT & «fc 

[0 0 0 8] 

, 7°ntT;w^, ^*->;i^ v?n^*v;i^ ^^i^, Kr* 

h^Jl'tn^fjH, 3,3,3-h'J7^tn7'Dt 0 ;H, ^nn^ 

^ftl - 3 0«i^fUUw7i^-;Hi LT(±fcf 
2-~fw<=.)vm. ^vyn^^i, 3-/f-;H, 5-^*-b — 

3,3,3-f'J7;^n-i-7'n^^If 

— 4-xf-;i/7x-;i/|, 4-7^7x-;i/l, 4-^on7x-;l' 

4-tKn^r->7i-;i'i, 4-*my7x^|, 4-^ h^->7x 
4-y'J^7x-^if^ R3o^< tfelo^)-C = C-tagL 
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K-C=C->6 ? 1 i^(i21@^#L7t*75^tf ^<tUo<7)-C=C-t 
jS*£L£^§5fifc2 - 3 0OiM$:tLti efc </>T;i^ 1/ t LXli^^uy 
y°u\£v>m, t Y ? f ^77;^t^xf^>i^l;-c=C- 

&i itzi±2mm&Ltzm&mifbtL* ti> ioo-c=c- tiiisL/c 

&< ti> lo<7>-C = C-tm&Ltz&im$k2~~3 0«MfLTU^7 

ttzH2m^^Ltzm^\ 1 4> 1 c=c- tmffiLfzw&m 

;^n7x-l/>i, ^Dn7i^l/>I, ^f^7x-l/>S ( y'J JV7x- 

tFn+v7x-i/>i, 7<y7x-i/>i > -7i-i^>^^-ix>7 

jt— 7x-l/>t^v7x^l/>i, 7x-l/>7'Oil'Jf>7x^l/ 

7x-l/> (AJpt7^tn7°Dt , 'Jf>) 7x-l/>i|C-C=C-#- 

[0 0 0 9] 

*ll^t-ffflt^-^ (l) ■x*&2tL&&4-'(mi%5H-1t&tolt. Mrfo&jlzii 
>j.f-^l^>- 1 , 4 -7xxL/>xfxl/>, ->i; j.^-x:^>- 1,2-7 

xx v y 3-^f-=- i>y y ^f]k>u - i , 3-7xx \syzL.^-=.\s 

^f;i/y'Jl/>Xfxl/>-l,4- 7 xXl/>xfxl/>, ^f^y'jl/ 
>^^-l^> - 1 , 2 - 7xXl/>xfxl/>, v^^-^v'J 
1 , 3 -y i.~Vy ^ y^f^y'J U >jn-?-jx Vs- l , 4-7xXu 

>j^^l^> % y^f^y'J 1/ >je.^x^ l/>- 1 , 2 --7x.x:lx>Ji^^l^>, 
•/if^v'J P>i^x^ix>- l , 3 - 7xi l^>ai^x:ix> > 7xx ;w> 'J u 
y^=- Vy- 1 , 3 -7xxUyxfxI/>, y jl — ;u->i; 
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1 , 4 -7x^l/>xf;l/>, -7^ — ;W>'J l/>J.-f-— P> - 1 , 2-7x-l/ 

> ji^-^ W >^ y'7x- ;W v 'J > Ji^— U> - 1 , 3- 7 ^ — 1/ >JC^x: 1/ > 
, A^y;i/y'J U>jc^-^x 1 , 3 -"7jl — p >\ 
yz.^-=.\,y- i , 3 - 7 i — 1/ > V >, jr.-f-.=.;i/y "J > jc-f-zx 1/ > - 
1 , 3 -7x^l/>xf^p>, 2 -7°n/^^^y ij u>je.^-- u>- 1,3-7 

>jc^-^ 2 -7"n kfxx ;k>'J u >jl^-xx u > - i,3-7xxi/> 
J.^— W F'J7^t>f^nyij p>;n.^-xi U> - 1 , 3 -7x-l/>Xf 
3,3,3-h 1 ; 7;i/tn7°n k?;i/v <J 1,3- 7 jl — 

lx>i-^xx]x> N 4-^f;i'7xx;k>'J U>.x-f-xiU>- 1, 3-"7ol— 
.x^xi U 4 - tf— i — ;i/ v i; V y jL^f-^vy - 1 , 3 -7xxl/>xf 

— 1/ > N 4 -xf - ji/7xxjl/-> i; p >:r.^^ U- > — 1, 3 — "7 juxx p >jc^-jx 
U 7xxj^xf-^-> i; 1/ V >— 1 , 3 - 7xxl/>xfx lx >, 
->i; JV-l,3-7xxl/>) ji-f-^ V >\ 7xx)i/ 
yijl/>if (5 -pt^;u- l f 3 --7 ^jr.U>) _r.^^l^> N 7xX;V 
y'Jl/Vif (5-V'J^-l,3-7xXl/>) 7xX^ 

(5-t Kn + y-l,3-7x^l/>) .x^xip>, 7^ 

— ;i/v'J - 2, 7-f--7^l/>J-^-x^i/> N 

-5, 1 0 — T> h y-k^TJ y ^ 7xxjk>'J U > jc^-xi u> - 4 , 

4'-\£~7^ — UyJ^^-~Uy^ 7xXjk/'J 1/ > .x^-xx ^ > - 1 , 4-7xxp 

> X7-U>— 1' , 4' - 7 xx V > i^xx 7xx;i/->iJ W >J^xx U>- 
l,4-7aixxi/>-2,2--7 0 ntf'; -r* >- 1 4 ' -7xxu>ifxi/>, 
7xx;k>'J i j4 _ 7 ^^^>_2,2 - (1,1,1,3,3, 
3-Mt7;i/tD7°nt:ij7'>) - 1 ' , 4 ' - 7 jlxx v >j-^-xx p 7xx 

)Vy >J l/>Ji-f-^l/>- l,4-7xxl/>t^y-r,4 '-7xxl/>xfx 
Vy 7xx;i/yiJ lx>i^-xxi^>- 2, 5 -kf'j y^f'-f ^jx^^py, 7 x. 
xx;w->ij lx>i^-xxp>- 2 , 5-f*7x^ ij^xfxw, ^f;i/y'J 
U>X--^xx^>^^V>x.^-xxl/>, 7xx;k>'Jl/>-l,4-7xXk> ( 
7xx;k>'jk>) jl^-^U>- 1 3 -7xxU>if Uxl/>, 7xx;k> 
'Jl/>t^V (7xX^y"Jl/>) 
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7x^;i/y'Jl/>t ; lry (7x^;l/y'JU>) -X^-— > - 1 ' , 4 ' - 7 ^ — P 

>^^^lx>, 7x^;i/->'ji/>^; (7x-;vy'j .x^-— u y - l ' , 

3'-7x^l/>xf-l/>, 7x- ;U-> 'J U>^f $ 7 (7x-;i/y'Jl'>) J. 
-f-— 1^ >- 1 ' , 4 '-7 jc— P>JC^^P>, ■>') Vy- 1, 3 -7x^k>Xf 

— -> 'J 1/ >- 1 , 4 - 7 i — V >xfi lx >, y'Jl/>-l,2-7xXl/ 

7xX)l/y'J l/> - 1, 3 - 7xXl/>Xf Xk>, 7xXjk> 
'i W>- 1, 4 -7^ — 1^>^-^— 7xXjk>'J^>-l, 2-7xXu> 
jc-f"-lx>, y7x^;Py'J l/V-l, 3-7x-l/>Xf 7^-;l/v'j 

vy-1,3 --7 3L — vy 3-*f-—vy ^ 7 fji/-> >; u >- 1 , 4 -7jt.^i^>jc^- 

— ^f;Vy'Jl/y-l, 2-7x-l/yxf y^f^y'Jl/>- 
1,3- "7 i — lx >x^-^ 1^ v^xf^y 'J W >- 1 , 3 - "7 i — lx lx 
>, 7xx;k>'jl/>-l ) 3-7*7-/Mxl/y, y7xXjk>iJI/>-l,3- 

— 7xXjVyiJ l/>^f l/>XfXl/y, y'7xX;l/yiJ 



^-vy st^^uy *^-vy , 7xx;i/y'j u>xf xi/>^f > 

| jy>-l,4-7xxi/ >x^^ l/>-r,4'-7xxvy, 7 v 'J 1^ > 
-1,4 -7^-lx>Ji^-xiV> - 1\4'-7ji — v^"f-;W->'J > - 1 
, 4 - 7 xx V y 3-^-— Vy - 1', 4'-7xXy>, 7xxjk>i)l/-/-l,4 

P> - l 4'-7xXl/>^f l fe J ^ l(?)o 

(1) ^$n^W^*^U^-oMs¥^T-»C#^$iJPl(±^t^ ? 
, 4fiL<(i5 0 0- 5 OO00 Ot-*5 c - ft<bO^ -Y mMfr=f-it&Vll<0& 

[0 0 10] 

-1^ (1) t^^^tm^^'f 'J-7-««j|^fei: LTIi, taSttmftt/ 
, #«7kft«l, tIft^^iiLtyxfx;H^ity7/^|l<7) 
fl&7K!f**£*£tf -9 7jv£ (#P*f}¥ 7 - 9 0 0 8 5, mm 1 ? 1 0 - 1 2 0 6 8 9, 
ii¥l 1 - 1 5 8 1 8 7) t^itmmimmt Ltxfx;i,y7H^ 
$^!lE*lfm^£tTT7ji£ (tPI¥9-l 4 3 2 7 1 ) , tS-7^^y7A^l 
ty^noy7>SOT?WS 0RHSJ¥7- 1 0 2 0 6 9, ffflf 1 1 - 

029579) , mitm-mt~mr < >zmmt Ltyxf-Mt^t 
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y\t%^<r>mj^m^^^ n-fife (Hua Qin Liu and John F. Harrod, The Ca 
nadi an Journal of Chemistry, Vol. 68, 1100-1105(1990)) , Wit~??^is^ 

IW7-90085&J; mm 1 ? 1 0 - 2 0 4 1 8 1) mtHUmx* £ kitK m~ 

[0011] 

(b) mmmm 

$f^<7)IMfflatWi, (A) f&ftZ, (B) tlSiilU^i^ 

as tffifc^* < <t i m&mf bti&o 

[0 0 12] 

^f^-n-^/f)l/-)-h>, if^-n-7'f;l/')-l>> > y-f-ju-n-^ 

, vy-n^^/y. y^DA 7 ^;>, v^n>f^^y>, 2-^^/> N 
^f;i/yynA^t/>, 2, \-s<y 9 yV^y ^ 7-bh-^7-tF>, y'7 

[0 0 13] 

T< K> N, N-y^ff*^A7 5 h\ N, N-y'xf;^ti^7 5 K\ 7-fe 
hT5K\ N-^;V7-bf75 K, N, N-y^f ^7-t t>7 5 K\ N-^-f- 

mtiE# 2003-3072461 
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[0 0 14] 

^-f^il^Ltll, xf^x-f;K i --7°p b°;wx-f;K n-7"f^ 
.x — x >>K n-A^fyil'X-fiK 2 — -xf^-^Jf- i/)VJ^ — xf U^^^f 

v K\ 1, 2 -7°o fcfl/>:fr*y K\ y't+V^V^ 4->f^yt^V7>, 
v^-^r-»f> > v'y f ^v**-^ xfl/>^'j3-jR/^fil/X-fJK i 
f W>y-*'j xr — ;i/ v y f^x-f;K xf l/>y-*ij x?-;w-^y jcf ;i/jn-f ;k 
xf- 1/ > y"'j X7 — ;i/ ;i/.x-f ;k ,x.f > y*ij 3-;^y- n - 7*f Jl'X 

— -r;K xf l/>^'ij ^-^^y-n-^+y^x-r^, -x.f P > 'J xr — )V 
*y 7aix:;l/jn.-f-^, ,x.f l/>y-"ij x?-;i^y - 2 -xf ^x-f 
J-^-l/>y*'J n-^y7'f ^x-f yxf 1/>7*'J xt - y y f jwjx-f 
;K yxf U > 7* 'J 3 - f ^x - f >>\i.f- p > y-*>j X7 — ;l^y .x.f ;b 
x — t-;u, yxf l/>^*'] xr — ji/yxfii-x-TiK ^"xf V > ^''J xr — 

- n -/f Jl'X-fJK y x f 1/ y ^ 'J 3 - ;k y - n - 7"f ;Vx - f ;K yxf 
I^>y*>; x7-;u-^y - n -^ + y*x- f;K xfJpy f'j7*'j3-;K f F7 
xf 1/77'J 17 — n-7'fil/x-f ;K ~fu \£ V y 7 <; X7 — ^f;L- 
-x--r;K y°u \£ V >y*'j x7-;i/^y if ;ixjn-f;K 7"n kf u x/-;i^ 
y -7°n tf ;vx-f ;k 7 5 nei/>7*'J x7-;u-=ey 7'f^x-f v7°ntfi/> 
y-<; x7-;w^ey y f ;i,i-f v-y°u euyy) xr-;i^y if ;i^i-f ;k 
F 'J 7°n t: y y 7" ') n - ^^ 7 ^ f jyx-f rl-7t Fn77>, 2-yf 
fl^f h5tKD75>, y7xx;yx-f;K 7x7-^^^x-f ^Mi 

[0 0 1 5] 

x7,f^M«i:ltli, yxf;y*-^^ - 7"n \£ V y ii -sf?* - h , f£ 

ntf;K Mi --7°nt:;K ;K Sfcgt i -7"f;K i^Ss ec-7 

f^K f£^n-^>f;K S^lsec-^>fJK 1^3-^ F^y7'f f£ 
|>fM>f;K ii2-xf jk7"f;K S»2-xf j|/Adry;K 

S|y?nMy;K Si^f ;yy7n^4y;i/, g^ n -y-;K T-t 

tbtiE#2 003-3072461 
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, g^gtif-lx>^*«J rj-;l/^e/-x-^;i/i--r^ N il-yxf l/>^*'J 

> ^*<J - n - ;Ujx — -r g^^°n tf P> ^<J n-;l^y y 

^--r^K it7°nt'l/>yij3-;^/xf ;i/x-f S^^"7°o tf 1/ y >f >; 
3-;i^^e / -7°n tr^^-T^K SS^n tfu>^''j rr-;i^y 7'f^x-t;K 
gfc^vVn tT]x>^i; y -^.x\--r Itiy7°D t; 1^>?*'J rr — ;i/ 

x.^-;K v^gtv- n-7"^;K ?L^n--7^;K 
?Ufn-T<;K -rn >^vx;^;b, -7 9 v ^ ^>»K 7 ? ;i/gg y/.x^;w& 

itit,^x7;f (i , 1 Z> v » ti 2 fi W± t|a|^:flLTU^o 

fl&^5£j^bfcf?t^*#g££ LTt±, n-^>^>, i-^>?>, n-^^r-9->, 
n-<^7°?>, i-^"7°?>, 2, 2, 4-h'MfM>^> 

<fc V»o 

[0 0 16] 

^#^J^bfcfK^}§g££: LTIi, ^>-tf>, h^xy, *->l^>, x.+)]y<y** 
h'J^f^^>-tr'> > ^ f;i/xf;^y-b' n - "7 0 n }£)],*< y -fc > , i- 
■7°n t£;i^>-fc yxf;K>-t'>, i - -f^)^^ y-tf y , h 'j >-fc* 
>^ y - i - 7°nh°ju^>-t> N n -T ^ A/t7 * P h U * -f-;u^>-tf 

«fc 
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Tj^B/l H&^Tli, *^2 5 0°C*if co«^^^ffli--2>^,?:^Si L 
<, ^JfI«!:LT(±, ^h>^v#^J, xxf^liii, ^W.Mb7K*^t^J^ 

i Lv^ 0 

[0 0 17] 

[0 0 18] 

K) , 6173(3,3', 4,4' f h^f^-t^fy^H-M^^x 
/>) (wfni BMM±$t) &^W<b*L&o It:, 2,2' 7 7*^^7 7' 
■f-n— HJ'rt' (AIBN) , y'^f ^-2,2'-7 7'lf7> ^7°nkV^ - h) ( 

V-6 0K fPTfeM^ttS^) . U'-7 7't*X (l-7-tF+y-l-7x^x?>) 
(OT (azo) -15, ±mitm±m) i^t«77ft^»4, *««»ft!»=5rir 

±ffi'W Kny'JP-yg ^ffliSiifflWE'&iti, M^fflM^/ 1 0 Og&U 
*j"LT 0. 1 ~~ 5 0U. «F i L < li 1 - 3 0UX~$>2> o 
[0 0 19] 

n n 4 K#tv >; * £ ii, Mx.(i\ iiiMJt ^*tK^ >f »*WiEtR7K1t^r«»<SEH 
frtfc Lfc5Mftifc"C* <9 , jlUt, ^Sg* 1 5-30m^ L < li 10-20 
m^, iiMS^ 10-40 ^ (7) I, o ^<7)«to4% nnO" 

^>'J*tLm fllx-lf, BSfb^X* (ft) SL * 77 V/i/fcJ: 

^v7°dav-^ u 77 ; mmtf&nn (ft) *u * * * ^ & ^ *^tf <b 

nn>f Kt7;KttLtfi, B^fb^XH (ft) i<7)7^5t^5 2 0, 

ffl i o o, fwj 2 o o ; JW7 7^77-?*^ (ft) S£<7)T^<^ t — vok 
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7^;t l /JH0, |b] 1 3 2 * Ztfmfbtl&o 
[0 0 2 0] 

, *° v >r s K, *° >; r s v 7 m. t »; - u > , *° »; r s K\ *° 'J * / u 

> , *° * 4r -9- v T V - ;i/ , 7 y 111^, t''J T *r V 4 Kfl* * 

Wi" * fc* £ & c: <b * f -c § & o 

[0 0 2 1 1 

^U>^-rn-;l/i--r;i/ N *°>J ;fdf yxf U>7/ i; T ;i/ * ;W "7 a. 

/-;i/*;l^'J >l5B^O^b^^-^>l§*f$> t^fyxfl'^jK'J t^y 
7°n tfk>yn y ? -7-, ,f 'J t^yxf i/>,f j t^yy'n p>t^ 

X-r;i/, ,f J t + y xf l, > 7 ^ t" ^ >BMxx f ;K l'Jt + yxfP>v 

tS. & t (D x. - t- )V x. 7 -r ^mit^ ^ # 'J Ji-f - !✓ > ^ 1; n - ;u fl&JM-x- x f ;i/ N 

if- p > 7* >; n - )immm.j- ^tjk tobi^ y y* -t >; k\ # y* >; -t >; ym 

BSii^f^K Vjm*?/iMx^fiK y 0 n\^]yy7^)^-)Hmm^^T- 
;K y aiWxxt^^^-f ;i^xxf ^i^^t^f if-?>; 

t^ry/n h°lx>rn -y ^,fj7-t LTfi, TIS<7) 
«fc ^ y 7m&t:&-1-Z>1t&®&mfbti&o 

- (X' ) 1- (Y' ) m - 

- (X' ) 1- (V ) m - (X' ) n - 

CsSf, X' ii-CH 2 CH 2 0-T^$n^>*^, Y' ii-CH 2 CH (CH 3 ) 
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0-77^£*i£^£7jtU llil-90, mlilO-99, n (± 0 - 9 0 <D%t% 
[0 0 2 2] 

'Jt*y -7 0 n t°l/>7'0 7^3 # 'J -7-, *° 'J * * v-x^- Uytf 1 )^* v "7°n tf 

£ fi h it , li*4v>l±2 M^-t £ 1^ Bf Kffcffl L T & u > e 
[0 0 2 3] 

[0 0 2 4] 

■7 y 3R3%#MSttSiJ t LTIi, Mz.l£, 1, 1, 2, 2-rf77nnt^ 
^ (1, 1, 2, 2-fh77Dnyn^) x-f^ 1, 1, 2, 2-f b 
77DOt^fM+y^x-7;K ^x^I^>^*'; xr-;uv ( l , l, 2 
, 2-tb770D7f^) jt — -r;l/, ^ Jr-tj-x^- U > V «J n - ;U (1, 1, 2 
, 2, 3, 3-^t7Dn^>fjV) * * * 7*n fcf V > ^* U rr - )V 

v (1, 1, 2, 2-7^77007"^) x-ffl/, tf U > ^ V =? 

(1, 1, 2, 2, 3, 3-AJrt7DD^>f^) jL--r;K /<-7n 
nKf->^;wt>ith'J-)A, 1, 1, 2, 2, 8, 8, 9, 9, 10, 1 
0 -Tit 7on Kf* 1, 1, 2, 2, 3, 3-^t7nDf*>, N- 
[3- (A-7il/tnt7n^W>7Ul 7°nt°;u] -N, N' -v*?- 
JW — N — ^^^^v^-f-lx^T^^E— ^ Us<9 -f 7^tD7^tW^ 
*>7^ K7*n tf;w h 'J ^TV^x^Ail, ;<-7^tn7^^-N-x 
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-N-xfil/7;/xfjV) , ^ yy\-7;i/tD7^^^xf i^J >iiXf ^ 

li7;i/tn7J^l/>S^tt^ it-Sty) y £ - 

T|TMp n ni: LTIi, ^7T7^F142D, RF1 72, P0F17 3, 
|W|F 1 8 3 [&±, >^rfb^XH OHO tK] , x7h77*EF301, 

131303, [WJ352 (WcEBM («0 m > 7D7-KFC-4 3 0, |W| F C 
-431 (f±7xX 'J -xa <M) m , T^rtif- KAG710, t-7n>S 
-382, |SJS C- 1 0 1 , [eJSC-102, RSC-103, |BJ S C - 1 0 4 
, RISC - 1 0 5, fWISC-106 Itm^ m) «] , BM- l 0 0 0, BM 
-110 0 (W) fi] , N B X — 1 5 ( (t*) rfiJR 

^"7 7 7 7 F 1 72, BM-1000, BM-1100, NBX-15 # ? #U#f 

[0 0 2 51 

'/'J 3->^#M*Stt9Jt LT(i. flUtf, SH7PA, SH21PA, SH 
3 0 PA, ST 9 4 PA Offr &J|€U • • y'Jn-> (#) 

] -r*nbO*pT-*>, 1KSH2 8PA, SH3 0P 

Art ? #Kfc? t L</> 0 

IMBiStelfflOteffiiU:, (A) - (B) S^f)45t^l0 0iiar*r 
LT, 0. 0 0 0 0 1 - lIl|T*|)^ o 

[0 0 2 6] 

y 7°>) y?mt LTIi, 0flx.tf, 3-/ , J-/^a*y7*n^f'j> 
F+v->7>, 3 - 7 5 7 7 1 J y y n y 7' n ^ F ' J x f + •> y 7 > , 3 - p< 
? * 'J n^r->7°n tf;v h >; y< Ky->7>, 3 -^'j vvn* y/n 
v'^ + yy^, 1 * * 'J n^f y7°o bf;l^ *f-frV * V * -> 3- 
T^T'ntf^h'J^ Kyy7>, 3 — T ^ y "fu \£)V h'jxh^yy^y, 



tblE# 2003-3072461 



mm 2002-354512 



^-v: 16/ 



2 — T < y ~fU \d)V h *) * ^VV7^ 2 — T ^ y ~fU \d)V Y 'jX^yy? 

N- (2-7;/ifJV) -3-T ^ ;-7u\£)W) * h*v>>7>, N- 
(2-7Uxf;H — 3 — T ^ y "7° o k: ^ ^ -f - ;u v ^ h + y y 7 > > 3 - -7 P 
>T K7°n t°;l/h'J^ h^y>7>, K"7°n tf ;i/ MJxh+yy9>, 

N- J. Ky*;kfxjv - 3-7^ -7°a kf;l/ h >) * F+yy7>, N-^ h 
v*^**—^- k?;u MJxKyy 7 >, N-H)x^yv'J 

P>h'J73>, 1 0 - h 'J > h * v v )V- 1 , 4, 7 - h 'J T-FTD 1 
O-h'Jxh^yy'J^-l, 4 , 7-h'J T*TTii > . + 
^-3, 6 - VT*f J x^7tf - K 9-MJxKyy')^-3, 6-/7 
•if y — ^T-tr- - h , N-^> - 3 - T 3 7 7°n tf ;p h »j y h 3=- v v9 

N-^> 3—737 7°n tf;vfijxf^yy 7 >, N-7xx;K3- 

7; / 7°n tf h 1; 7 ^y->7 N-7x;^- 3 -7 3 7 7°n \L)V h '1 J. 
h + vv7>, N-lfX (tJfyxfi/>) -3-7U7*n^p]^ Ky 
>7>, N-fcfx (^-^rv^^lx>) -3-7^/7*nt>MJxF^yy 7 > 

[0 0 2 7] 

h '1 T4*>it&to£ LTfi, 1, 2 - \£ 7. (3, 

Hf— ;p) ^>-fc*> x l, 3-kf7> (3, 3-y^f;^'J7-b*xji/) ^>-tf>, 
1, 4-kfT. (3, 3-y^f^h'J7t"x;l/) ^>-tf>, fc'T. (3, 3-/^ 
-f-^ h 'I 7-tf— ^7i-)V) kfT. (3, 3 -y^ h '1 7 -If— 

x-^) 7 7>, feT* (3, 3 - Y 'J 7-tf— ;V7xX )V) 7.;i/*>, \£ 

7. (3, 3 - y ^ f ;V h 'J 7^*-;V7 xx;u) K, 2, 2 - tfx [4- 

(3, 3-y^f;H>'J7t*xf7x7^ry) 7i-;W] -1, 1, 1, 3, 3 
, 3 -Mf7;^D7'n/0 > 2, 2-tfx [4- (3, 3-y'7fi^'J7 
Hf^^7^y^ri>) 7^^;U] yo/O, l, 3, 5 - h X (3, 3-y7f 
^h'J7-tf-;u) ^>-tf>, 2, 7-kfT. (3, 3-y^f^h'J7-t-;l/) - 
9, 9-VfX [4- (3, 3-y7f^F'J7-b*x^) 7xx;l/] 7;i^lx>, 
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2, 7 -If* (3, 3 - V**J-)V h <J T-tf-^) -9, 9 -If* [3-^;W- 
4- (3, 3-y^f^f'J7t-^) 7x^f] 7)V*]/>, 2, 7 - tf * ( 

3, 3 - Ztt^f-fr h T-tr-A') -9, 9 - tf * [3-7x-;H4.- (3, 3 
-y^f^h'JT-t'-^) 7x-;H 7)VirVy, 2, 7 -if* (3, 3-vV 
f ;i/ h 'J T-t-;!') -9, 9 -if* [3 -7°n^n;w- 4 - (3, 3-v*^-;U 
h'jT-tr-;u) 7x-^] •7;u^lx> > 2, (3, 

^f— )V) -9, 9 -if* [3--7)V*u-A - (3, S-yVf^h'JT-b-^ 
) 7x^;v] -7;w^lx>, 2, 7 -if* (3, 3 - v h 'J T-t*-;u) -9 
, 9 -if* [3, 5->'7Wn-4- (3, 3-y^f i^V7-t-M 7x 
-7;u^l^>, 2, 7-tf* (3, 3-y^f;^'J7-t^;i/) -9, 9- 
If* [3 - h 7 )V*u 4 - (3, 3 -v*"f-;i/ HJ T-tf— ;W — 

^] "7 ;U * !✓ > £ <b *i & o 

£*tf>f±, llt*-SvMi2ttJiJL±«:ra«FC^ffl UiK 
[0 0 2 8] 

$HW<7)IffMfflM»W^if^I)|(±, 0$ L < fi> 1-3 0li%T^ 

19, mmsmtizfc\:xm±m&zti2>o aa.imwik&j&frmmii* 1 -3 011% 

o 

[0 0 2 9] 

[0 0 3 0] 

£<*>l£OllJ¥li. t£*§U¥£ LT, 1 BifeO-CJ^S 0. 01-1. 5//mfI 
, 2 ®^l9T'(±ff^ 0. 2-3 ^mfiit^M^B^-r^-t^-e^^o -e<7)^ 
, #fiT-^i-^>75\ *^v^ii8 0-6 0 0°CflSOfiST\ 5-2 4 0 

£.1 t^-ei&o Z<r>m<7>mf&Jj&t LT(±, *yh*°l/-K 77 
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[0 0 3 1 ] 

*%miz&\,*xmtikfr A m# VT-fi, gtffc-W^ (Si0 2 ) > "7-yStK-y 
mtl-Jm (FSG), (OCG), ^-^>K-7°m 

fb'Wlt(SiOC) , ^f;^>;l/-b^Xt^rt> (MSQ) , MKnvx^y* 
-fc****^> (HSQ) > XH">t^'7^ (SOG) , ^'Jt;l/*VyD^ 

■9- > £ t'com.ik'r 4 m&m mmwm. *° u r u - v > % ^'jT'j-^x-f^ 

^^^#Mi3j;W#^';-r-mS^^#Bi^^tLhJt«cLT^^< fci 1/3 
i^T. itLT 1/5 l£TX&Z>o U:#ot, x-yf x h 7^-J/:(iA- K"? 

[0 0 3 2] 

•y s*-<n±tzmmmmm$:fc$LL, zbizzcDmmmmmxizffln&zm-tz-? 
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±IEP^ P3K £ Wi" <?> -7 X ? 3I<7) M PSP £ ii L T±IES PeWi M £ J- v * > 
[0 0 3 3] 

m mmw<o^ y + y rummi- x h -rm ciSJt-e j- -y > v £ ti£ c t &m 

iL^tiK %tt^y^yyx&th^3-v^y7if7s<T)ifk&tsh, J- y ^ > V ii 7, 

(DfatKDyffy-^ ^mtsh^t^mm^^n, m^-y^yvx^ti^^y^ 
zttmmxwsm^x^x^yT-yymj&timK&zttmz&o z\<Dtz*b, m 

& J. -y ^ > r^ilV^if ffitfzz. yf-y fX £ %>m ffl £ i> o X J. y-f- > ^"B#^ t 

mmm$Wk<vTm^^-y^-yyx v y ^-^mlt^< c^aot, -x* 

Hi7f y /<- £i -y ^ > ^-T & Jf <7)^7!) ? att*ii£\ y ^- > 

X & Z, v» lix -y > ^ j: £ it^ W & StDriHFJf tc S.^<7) £ |ft C *6 
4«x-y^>^*X h •yy^-<7)M/¥^^<i-^-t^-e^^>o fllx-tf, €n&$iJ|g£ 

[0 0 3 4] 

aifE# 2003-307246 1 



mm 2002-354512 



^-v: 20/ 



* h k/^ h<7»^i¥^< , ^^^flli<7)i y^>^(;iljtx.^ hWM*^LX^ 
*y-±H, WP^^^i-^^^^m^ffML/jli^fS^^f^-r^o 

a- k^x ^ ±ctf ^w^* ^ - > ^Mt ^ c i ^ ^ ^ 0 ^- 
Kvxx <7) je. - y ^ > y ■f- y VXdbo X i> y -f- > fXh-o x i> & 

^£>tf£>;Jx& 0 7tM/-/XF^ (7 7-»^) Sfcfi?!^: (<7.x y 

) -CE&3rL£f£, ^-V^x?lz&^£ftfzm&'<?->$:^*?tLxmffl%& 

[0 0 3 5] 

(CMP) H<fc£B£*1-£*^ £ iQ^^n^o ^vy>ffM7J'SC(t 7t£ 

»j njrai l t ti ^n^mum i,z £mmt6&:&. , it^mmm * -> > ^ ^ ^-7 

& fa. T ^ 7°T -> >co 2 KD-fi&irh 2> o 

o (ih2#pb) 
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> m. -f *7 X -7CVD& £> -?> ^ & U J: o T M £ *i tzM ffl £ Will K 

ft n -r & c: ^ n j: o xn h o m-<vm mmm t mn^m m&mm^ it , 
mm % 7 * v v , ^ ? > **xfi x o t^m^- £ a*, m~<^mm t m~ 

zh\zm*m%.m. &£zf/tfzi$¥T*-^izmtb&tsz\tiz±^x, 

[0 0 3 6] 

z\(DX 0 iz LX&bft&^vl-yyx b -y^-ii, ^-y^-yx^M^zmrhWs 

mzmti&Z tfrh, LSI, vXfALSI, , MPU, CPU, DRAM, SDR 
AM, RDRAM, D - R D R A M ^ it^f T ffl j| C tffl 0 

[0 0 3 7] 

J: em* C <h ^/TLtv^ 0 

^M^J^^^tt^mffMfflaJSt/offFiffifi, n \>z LXWmttzi> 

(DX$>& 0 

[0 0 3 8] 

Tffi#^^ct^)^^/N 0 -5-x.-v3 >^n-r (GPC) j£KJ: *) 

:f h7EKH77> «r8N9£-i: LTfgffl U SfcH- 1 g lOOccWf 
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0-C ALC/GPC) 
*7A: BSfDSI (tfc) I(7)SHODEX A-80M (I?50cm) 

?fiJ5EfiJt : 4 o r 
itii : l c c 

[0 0 3 9] 

X7f>^lt : ICSI^I^ h n >M Unityll 
[0 0 4 0] 

Jtifm^t±3.o-e^>o/io 

[0 0 4 1 ] 

£-J£0d 1 

G3&9k-k'* i 7'7)l'7 7X^$ i X\ h * Y* s s ->9 > 7 7. 0 4 g x 

h7^^y->7>2 4. OSgiiff?^^ (7-bf;U7-tht-h) > 
0. 48g^, 7°n tf U 3-;^7 -7°n tf^i-x^ 2 9 0 g lCi§J&£-£ 
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. -f * >x^tK 8 4 g £ i B#F H Wtr?§iaui» Lfzo ^<r>fe, 6 o °c~e 2 BtPal 
J£j£ T-fc-^T-b h > 2 5 g £«]U $ h \z 3 0 ^WR(E 

Jin-rtia*— <omS¥^55-T-*{±, 8, 9 0 0-C*ofc, 

[0 0 4 2] 
Hi&fll 1 

JSRtfc^ttMLKD- 5 10 9 
[0 0 4 3] 

i -y ^ > vm^k(T) z-y^-v rmmt 6. 0 

-x y-f- > 7&m<D tl, y ^ > ^ jS#?Jt 5. 8 
.x y if- > T'&ftCO ti, J. y -f - > ^SiRJt 6. 3 

i y y r&m<n t # , vmmt i. s 

[0 0 4 4] 

[mi] 

J. y -f- > h y (7)ftiif U 
[@2] 

Dual DamascinefSisfJ 
[^^KW] 
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1 7^?1 

2 tt&R 

6 ^-#fej^M 

7 /<'J7-1 
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IISOG (Spin-on glass) ft®-. Low-kM^ &&VNl!&ft 
iWK7^X7f>^iIB|^ SiN, S iC, SiCN& t*<Os^) T h*7 

Si0 2 (SMt^*) > FSG(-7y^K--7°^b^^«), OS 
G(t^A7->n-^7X), SiOC (*-**>K-7 P »'fi) , MSQ 

^*ifl£> SOG (^t'>t>77X) , *;u#V voJr^>^^ffli > Low-k 
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